Abstract-Small and Medium Enterprise (SME) is an important economic entity in most country including Malaysia. Statistic from SME Corporation Malaysia shows that currently, there are 645, 136 SMEs and they contribute 32.7% of Malaysia's Gross Domestic Product (GDP) and the forecast will be 41% by 2020. Statistics also have indicated that a large portion of the country's environmental problems are associated with the activities of SMEs and it is also believed that SMEs are primary source of environmental problems. Therefore, the participation of SMEs in adopting environmental friendly innovations is crucial in the effort to reduce environmental problems. Past literature have shown that technological determinants have established a stable influence in adoption of environmental innovations researches. However, past researchers have ignored the influence of organizational determinants in influencing adoption of environmental innovations. Thus, this study investigated the organizational determinants such as top management support and quality of human resources in influencing Malaysian SMEs to adopt one of the environmental innovations which is green productions. Data for this study were collected through questionnaire and analyzed by using SPSS. All organizational determinants for this study showed a significant influence on green production adoption. Since this study can be considered as one of the first attempts to empirically investigate organizational factors of green production adoption, the result helped scholars, government and government agencies to understand SMEs' behavior related to green production.
I. INTRODUCTION
Environmental issues have gained numerous attention by public in past decade since they are exposed to various information from various sources. The public awareness on environmental issues has forced and pressured organization to consider environmental impacts of their business. Most large organizations nowadays adopted few environmental innovations. However, past studies showed that there are very limited involvement of SMEs in adopting these environmental innovations [1] . SMEs are found to adopt "green reactive strategy" where they only respond to the need of fulfilling the environmental regulations and stake holder requests, to react on the changing environment and/or competitors challenge [2] . Most of the SMEs believe that their business have only minimum impacts on the environment since their operations are usually in a small scale and they are only using limited resources [1, [3] [4] [5] [6] . Therefore, they did not see adopting green innovations as an opportunity and strategy for them.
According to the Census 2011, 645, 136 SMEs are operating in Malaysia, represents 97.3% of total business establishments [7] . Meanwhile, SMEs contribution to Malaysia's GDP has increased from 29.4% in 2005 to 32.7% [7] . Even though SMEs claimed that they are not directly related to current environmental problems [8] , statistics have indicated that a large portion of the country's environmental problems is associated with SMEs' activities and it is also believed that SMEs are primary sources of environmental problems [9] . Moreover, by looking at their contribution towards economic growth, country's gross domestic product (GDP) and ratio towards total business establishments, it showed that involvement of SMEs in adopting environmental innovations are important and will determine the future of Malaysia. Therefore, it is important for academicians to identify the determinants that would influence the adoption of environmental innovations by SMEs in Malaysia. This research is vital since limited studies are found that focused on environmental behavior of SMEs in developing countries. Previous literatures showed that various types of determinants have been tested to see their influence on adoption of various environmental innovations [10] [11] [12] [13] [14] [15] [16] [17] . The determinants however, can be classified into three main factors which are technological factor, organizational factor and environmental factor. Most of the past researches have focused on studying the influence of technological factor and ignored the possible influence of organizational and environmental factor. Other than that, past researches also showed that academic researchers were more interested in studying environmental innovations that are more popular and favorable such as green supply chain management. However, realizing that different environmental innovations require different capabilities and will lead to different result, and been influenced by different determinants [18] , this study studied the influence of organizational determinants towards one of the environmental innovations which is green production.
Green production is a modern manufacturing mode considering both environmental impact and the resources consumption during the whole product life cycle, from design, fabrication, packaging, transportation, usage, recycling, to waste proposal, and its objective to minimize the negative environmental impacts and maximize the utilization rate of resources, as well as to harmonize optimization of economic benefit and social benefit with the maximum integrated benefit [19] . As SMEs possess their own unique characteristics such as limited resources and experts [2] , the authors believe that they need to engage in greening their internal processes (ie: production process) before moving towards more complicated innovations such as green supply chain management (GSCM).
II. LITERATURE REVIEW

A. Environmental Innovations and Green Production
Environmental innovations (green innovations) can be defined as a new environmental method, idea, product, process or services that concern on minimizing negative environmental impact of business operations [13] . Although there are various definitions of environmental innovations available nowadays, it can be concluded that any innovations that consider the impacts on environment can be regarded as environmental innovations. This include all green innovations such as green purchasing, green information technology, green production and green supply chain management.
Green production is defined as the application of environmentally and socially sensitive practices to reduce the negative impact of manufacturing activities while, at the same time, harmonizing the pursuit of economic benefits [20] . It is more focused on innovations that is related to the process of creating goods by using processes and systems that are nonpolluting, that conserve energy and natural resources in economically viable, safe and healthy ways for employee, communities and consumers and which are socially and creatively rewarding for all stakeholder for the short and long term future [21] . Four forms of green production by Baines et al. [20] explained completely how organization is considered as green producer. This includes green products, green processes, green use and green end-of-life management. The summary of four forms of green production by Baines et al. [20] as illustrated in Table I.   TABLE I. FOUR FORMS OF GREEN PRODUCTION [20] 
GREEN POLICIES
DESCRIPTION
Green products
Reducing the negative impact of the materials included in the product and its packaging Green processes
Reducing the negative impact of the transformation of raw materials into finished goods Green use
Reducing the negative impact associated to the use phase Green end-of-life management Enabling reuse or recycle of products at the end of the useful life Green products are basically related to reduce the harmful effects of the materials included in the product or its packaging. This includes using the renewable raw materials, avoiding the use of harmful toxic materials and minimizing the use of nonrenewable materials. Green processes on the other hand deals with the process and machine to convert from input to output. This includes machine that reduces air emissions, saving water and energy, minimizing solid and liquid wastes, saving water and energy, and protecting health and safety of production workers, customers and the local community.
Green use concerned with minimizing emissions, waste and energy consumption with the product in use. This can be achieved by transforming the design of the product and implementing innovative technologies to produce environmental friendly products. With the increasing public awareness on environmental issues, the public has started to give attention on this kind of products such as energy saving bulbs, low flow shower head, reusable bag, rechargeable batteries, and many more. Lastly, green end-of-life management is referring to proper recycling and disposal of the product after their useful life. Companies are expected to take responsibility of their products.
B. Organizational Determinants
In comparison with the technological determinants, organizational determinants still gained less attention especially study focusing on environmental behavior of SMEs in developing country. The organizational determinants imply organization characteristics that may limit or assist adoption of certain innovations. Literature shows that few organizational determinants have been discussed previously [12, 15, [22] [23] [24] .The most common organizational determinant that has been studied previously is organization size [23, 24] . Literature showed that organizational size is closely related to adoption of environmental innovations [23] [24] . Large organizations are more favorable to adopt environmental innovations rather than small and medium size organizations due to several factors such as available resources, experiences, stakeholder expectations, and financial capabilities.
Other than organizational size, several determinants such as top management support, quality of human resources, greenness level of firm, financial resources, manager's characteristics and environmental management system have been discussed in previous literatures [12, 15, 22] . However, since green production can be considered as new environmental innovations in literature, this study tested the most stable determinants which are quality of human resources and top management support. This is to see whether the result will be different from the others environmental innovation that have been studied in the past.
In general, sufficient organizational resources and qualified organizational capabilities are two relevant organizational characteristics advancing innovation [25] . Qualified human resources are important in adopting innovation because of their competence in learning and innovative capabilities. When the human resources in one organization have adequate learning and innovative capabilities, the adoption process will be faster and easier. On the other hand, organizational encouragement is important to ensure successful implementation of innovation [15] . Without organizational encouragement (such as training, financial) the implementation of any innovation would not be successful.
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III. HYPOTHESES DEVELOPMENT As discussed in previous section (section 2), this study will only examine the influence of organizational determinants, namely the quality of human resource and top management support towards the adoption of green production by Malaysian SMEs. High quality of human resource is helpful for adoption of innovations because of their competent learning and innovative capabilities [15, 23] . As the degree to which an organization is receptive to new ideas will influence its propensity to adopt new technologies, a company with higher innovative capacity (staff) will be more likely to successfully implement an advance environmental strategy [26] . Therefore, companies that have qualified human resource will benefit from adopting green innovation [15] . Past studies confirmed that the quality of human resource is positively related to green innovation adoption [12, 15, 22, 23] . Management support especially from top management is essential for green innovation adoption. To ensure a successful any project implementation, organization must sustain more support, especially from the top management [27] . In a case to develop environmental management, top management support is essential because the resources required for adopting green practice will be more easily available and the employees will be more motivated to implement green behavior [28] . Previous studies show that green innovation adoption is somehow had been positively influenced by the top management support [12, 15, 22, 23] . Thus, we expect the quality of human resource and top management support to have significant positive relationship with green production adoption and suggested the following hypothesis: H1: Quality of human resources positively affects green production adoption.
H2: Top management support positively affects green production adoption.
IV. RESEARCH FRAMEWORK
Based on previous discussion, to study green production adoption, this study will use two organizational determinants which are the quality of human resource and top management support. Therefore, the research framework for this study as presented in Fig. 1 . 
V. RESEARCH METHODOLOGY
The population for this study comprised of 235 Small and Medium (SMEs) manufacturers of chemical and petrochemical products in Selangor. The sampling frame for this study was obtained from the SME Corporation of Malaysia's database.
Selangor has been chosen because of 36% of total SMEs manufacturing are located in Selangor. While on the other hand, chemical and petrochemical manufacturing companies have been chosen because of chemical and petrochemical facilities are found to be more polluting than other industries [29] . Moreover, this industry is also known to have a high risk working environment. From the population of 235, the total adequate sample is 140 [30] . The data of 140 samples were analyzed by using SPSS.
This study used self-administrated questionnaire. There are 3 parts in the questionnaire. The first part is the demographic information of respondent. The second part is questions related to organizational determinants which are quality of human resources and top management support. Questions in this part were adapted and adopted from literature. Top management support was measured based on the degrees of the company resources support and top management attitudes towards green production while the quality of human resources was measured according to employee's learning and innovative capabilities [31] . According to the reliability coefficients, the smallest value of Cronbach's for this study is 0.772, which implies, the sampling results are reliable [32] . The values of Cronbach's are presented in Table II .
The last part of the questionnaire is to measure the extent of their willingness to engage in green production activities based on a seven-point numerical scale ranging from 1 ("Not At All") to 7 ("To Great Extent"). For the purpose of this study, adoption of green production was measured by organizations' willingness to adopt green production by Baines et al. [18] namely green product, green process, green use and green end of life management. Organization will try to adopt green production when they have strong willingness [12] . In order to ensure content validity of the measurement instrument (scale), the initial questions related to green production that was designed based on Baines et al. [20] was modified by accommodating five manufacturing managers to ensure that each items is adapted to the manufacturing concept and is interpreted as expected. The seven items of willingness to adopt green production are as presented in Table III.   TABLE II 
SCALE ITEMS OF GREEN PRODUCTION ADOPTION
Survey Items of green production adoption (N=140)
To use materials that can reduce the negative impact of our products To use materials that can reduce the negative impact of our products' packaging. To use processes that can reduce the negative impacts of the transformation process of raw materials into finished goods. To use processes that consume less energy and resources to produce our products. To reduce the negative impacts of our products associated to the use phase. To produce environmental friendly products (consume less energy and low-carbon products) To produce product that can be reused and recycled at the end of the useful live.
VI. RESULT AND DISCUSSION
Based on regression analysis, this study revealed that all the organizational determinants affected the adoption of green production by SMEs in Malaysia. In the present regression analysis, the regression assumptions of linearity, normality, independence of residual, and the absence of multicollinearity are all satisfied. Table 1 shows, the model which includes quality of human resources and top management support explains more than 56% of the variance in green production adoption by Malaysian SMEs. Of these two variables, quality of human resources makes the largest contribution (β= .521). The result of this study reveals that all hypotheses are supported. The results of standardize regression as presented in Table IV.   TABLE IV. STANDARDIZE REGRESSION RESULTS The findings of this study confirms that organizational determinants are essential in influencing the adoption of green production by Malaysian SMEs. This is consistent with the studies on other environmental innovations which concludes that regardless of various types of environmental innovations, top management support and quality of human resources are important determinants in influencing adoption of any environmental innovations [12, 15, 22, 23] . Therefore, in this case, in order to ensure Malaysian SMEs involvement in adopting green production, government for example need to provide training to equip the staff with knowledge and capabilities related to the innovations. Providing education and training for employee is important for managing environmental issues.
Dependent variables: green production adoption
Other than that, top management must also show their continuous support if they are interested to adopt green production since without management support, the adoption process would not be successful. Organizational support gives employees' motivation and resources to adopt any environmental practices including green production [28] . Green production is still regarded as a recent concept for SMEs in Malaysia. Thus, it required numerous support such as financial, moral, training and technical support to ensure successful implementation. Jeyaraj et al. [33] found that the adoption of innovation has positive effects with providing incentive for adoption and ensuring the availability of resources. Moreover, Benito and Benito [34] claimed that green initiatives must be encouraged by top management to ensure its success.
VII. CONCLUSION AND FUTURE RESEARCH
In conclusion, the results of this study had revealed that the organizational determinants namely quality of human resources and top management support were significant to influence green production adoption by SMEs in Malaysia. This clearly shows that in engaging SMEs to adopt green production, the organization staff itself must possess some level of knowledge and capabilities related to green production. Government agencies must assist SMEs in Malaysia in an effort to equip them with this knowledge and to ensure that they have positive view related to adoption of green production.
This study has contributed in helping to understand the behavior of SMEs in adopting green innovations methods since the existence of study focusing on SMEs in Malaysia and developing country is very limited. As SMEs are important economic entities in most developing countries, this study serves its purpose by being insightful for them. This study also has contributed by bringing out the different views from current literature since this study was focused on green production adoption rather than popular innovations such as GSCM. As discussed previously, SMEs that have limited resources may need to greener their internal process first rather than process that involve external parties. Therefore, green production is more valid in explaining SMEs behavior on environmental issues.
Future researches may look into the characteristics of SMEs itself and comparing them with large size organization in terms of adopting green production with other environmental innovations. As different environmental innovations require different capabilities, it would be very interesting to know which environmental innovation would be preferably adopted based on organization characteristics and capabilities. Other than that, as discussed previously, there are also various determinants that can be studied in future in an effort to understand SMEs behavior on environmental issue.
